The Maximum Number of Edges of a Spanning Eulerian Subgraph in a Graph*
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Abstract  A graph G is supereulerian if G has a spanning eulerian subgraph. We use SL to denote the families of supereulerian graphs. In 1995, Zhi-Hong Chen and Hong-Jian Lai presented the following open problem [2, problem 8.8 ] : Determine
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For a graph G, O(G) denotes the set of all odd-degree vertices of G.  Let G be a simple graph and| O(G) | = 2k. In this note, we show that if G
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2/3. By the example in [3], the condition k
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Thus, if considering |O(G)| of a graph only, for the problem we have the following result.

 Theorem  Let G be a supereulerian graph, and O(G) denote the set of all vertices of G with odd degrees. Let |O(G)| = 2k. Each of the following holds.

(i) If 
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 and G is a simple graph, then 
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(ii) If 
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(iii) If we allow G to have multiple edges, then 
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It is well known that if G has two edge-disjoint spanning trees, then G is supereulerian graph [4]. We present the following conjecture to conclude this article.

Example 1:

In 1997, Lai H.J., Mao J.Z. and Li D.Y. pointed out that if multiple edges are permitted,then 
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 multiple edges are added onto an 
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.Here the maximum spanning eulerian subgraph 
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. Hence the conjecture may be valid only for simple graphs. It is obvious that in the above example when 
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 approaches infinite, the ratio 
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Example 2:

In 2002, Li D.X. in [3] presented a counterexample to show the Catlin-conjecture is invalid even if the graph 
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 is simple. In the figure 2,a maximum spanning eulerian subgraph has 
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A property of 
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In [5], we found a property of β:

Theorem   let 
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 be not a eulerian graph. If there is a maximum spanning eulerian subgraph 
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 is a maximum spanning eulerian subgraph in 
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Conjecture  Let G be a simple graph. If G has two edge-disjoint spanning trees, then 
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figure 2 The counterexample of Catlin-conjecture
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